ABSTRACT. The Fifth International Radiocarbon Intercomparison (VIRI) continues the tradition of the TIRI (third) and FIRI (fourth) (Scott 2003) intercomparisons and operates in addition to any within-laboratory quality assurance measures as an independent check on laboratory procedures. VIRI is a phased intercomparison; results for the first phase, which employed grain samples, were reported in Scott et al. (2007) . The second phase, involving bone samples, is reported here. The third and final phase, which includes samples of peat, wood, and shell, has also been completed and a companion paper appears in these proceedings.
INTRODUCTION
The Fifth International Radiocarbon Intercomparison (VIRI) has continued the tradition of the TIRI (third) and FIRI (fourth) intercomparisons (Scott 2003) as a 14 C community project, with samples provided by participants and a substantial participation rate. Over the 4-yr lifetime of VIRI, the first suite of samples ( Not all laboratories that had previously participated in Phase 1 participated in Phase 2, since bone is not a routinely measured sample in all laboratories. A total of 42 laboratories, identified in Table 1 , reported results. As always, the actual number of results submitted was greater than the number of laboratories since several laboratories submitted results using several independent systems. As a consequence, more than 60 sets of results were returned. One of the difficulties reported, especially for the radiometric laboratories, was that the sample size did not meet their routine requirements. For radiometric laboratories, we had distributed samples ranging from 60-100 g. A few laboratories also reported difficulty with the sample pretreatment (specifically, collagen extraction).
Sample Descriptions

Sample E: Mammoth Bone (>5 half-lives)
This bone is from a site called Quartz Creek, Dawson City, Yukon Territory. The bone is a portion of the pelvis of a Mammuthus sp. specimen. The sample was collected in August 2003 by Ross Barnett of the Zoology Department, University of Oxford. It was supplied by Tom Higham of ORAU. In an initial test of the material, 0.58 g of collagen was recovered from 5 g of bone. The % carbon of this collagen sample was 41%.
Sample F: Horse Bone (<1 half-life)
This sample was excavated in 2001 and provided by Ganna Zaitseva of the Institute of History of Material Culture, St. Petersburg, Russia. It is from an archaeological investigation of a Scythian burial site in Siberia. Some 0.34 g of collagen was recovered from 1.67 g of bone. The % carbon of this sample was 30.3%. 
RESULTS
In the analyses reported here, the replicate results from individual laboratories have been included as though they were an independent set of results, an assumption that is not unreasonable. Table 1 lists the laboratories that took part in the study while Table 2 presents the results as reported for samples E-H. An * indicates that a piece of information is missing. All results are given in yr BP. For Sample E, a small number of laboratories reported the age in "greater than" format. Also, the quoted uncertainty for this sample was often asymmetric, but for simplicity in format, the larger of the 2 values has been quoted. For some laboratories (6 in total), the  13 C was estimated, no adjustments have been made to the fractionation corrections, and the age results have not been adjusted. Table 3 lists the summary statistics for each sample (including the mean, median, IQR [interquartile range], and range) for both 14 C age and  13 C. Table 4 provides a more in-depth summary of the results for the different laboratory types.
It is notable that the interquartile range, IQR (Q 3 -Q 1 ), is generally narrow while the standard deviation and full range show the full spread of the distribution, which can be impacted by outliers. The mean is a summary statistic that is relatively sensitive to outlying values, so the table includes the median, which is relatively robust. Table 3 and Figure 1 highlight the presence of a number of statistical outliers and the effect they have on the results (i.e. the mean and median are different, and the range and standard deviation are large). Table 4 and Figure 1 clearly demonstrate the demographic shift, with many more AMS than radiometric results. Due to the small number of results for the GPC laboratories, the boxplots appear more stretched.
Outliers
It is clear that there are a small number of measurements or outliers that need to be screened; in a first informal analysis, these observations are marked on the boxplots. The criterion for identification (those marked by * on the boxplot) is any observation that lies more than 1.5 × IQR from the median. Up to 12% of the results for any 1 sample were identified as outliers (~10% of the total Boxplot of age for sample I number), and these are listed in Table 5 below. When the results are summarized by laboratory type, the identified outliers change (as the distribution of results change). Interestingly, there is an increase in the relative percentage of outliers that are reported by AMS laboratories (as a direct result of the very small IQR). Omitting these measurements results in changes to the overall summary statistics and this is the basis for the preliminary consensus values shown in Table 6 .
In terms of collagen separation, most laboratories used the Longin (1971) method, with occasional modifications. There was no apparent effect of pretreatment method on the results.
There is general agreement in the results when comparing the different laboratory types (Table 6) , with the possible exception of Sample E, but overall the results have also highlighted the number of individual outliers reported by the laboratories and the much-reduced IQR of results reported by AMS laboratories. Thus, the preliminary results show broad agreement across all laboratories, but there is clearly considerable scatter in the results when outliers are included. Outliers account for approximately 10% of the full set of results. 9940, 7990, 8030, 8590, 8610, 8700, 8890, 9066 neonate in a waterlogged coffin that was dendro-dated to spring AD 1134 (5 timber-mean, one with bark edge). Previously, 6 consistent measurements from 4 laboratories gave a weighted mean of 934 ± 12 yr BP (A Bayliss, English Heritage, personal communication).
For Sample I (whale bone), the original laboratory entry reads: QL-1857 Jawbone of whale from sand deposits of raised beach at Svenskoya, Svalbard, Spitsbergen, Norway, dated 7950 ± 120 yr BP. The sample was isolated in permafrost with dates 8120 ± 170 yr BP above and 8350 ± 100 yr BP below. The additional result in the records for QL-1857 is 8335 ± 25 yr BP. The age was calculated at 8332.5 +24.0/23.9 and the  13 C used was 16.629‰. Sample H (whale bone) had been previously dated in Trondheim: T-13250, with a result of 9565 ± 130 yr BP,  13 C: 16.8‰. It seems clear that for samples I and H, these new results are (after gross outlier omission) in good agreement with the earlier measurements. For Sample G, the VIRI results appear to show a difference between the mean, the median, and the previous weighted average. There is no apparent explanation for this difference.
CONSENSUS VALUES
As in previous studies, consensus values for the samples have been calculated following the procedure in Scott (2003) . Most importantly, individual results are excluded from the final calculation based on two criteria: 1) their absolute value; 2) the size of the quoted error. The consensus values are then calculated as a weighted average of the remaining results and these are reported in Table 7 . 
